UROLOGY as we know it to-day commenced with the invention by Nitze [1] of his indirect cystoscope in 1887. Nitze's first attempt was made in 1877. The source of light was a naked platinum wire in a small glass tube. A bird's quill surrounded this and formed the window of the lantern, and a cumbersome watercooling circulation operated between these. It was not until the introduction of the incandescent electric lamp that the instrument on which the present cystoscopes are modelled was constructed.
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We owe the development of cystoscopic work in this country to the energy and imagination of Mr. E. Hurry Fenwick [21. The next step was the separation of the urine of each kidney. Newman, of Glasgow [31, was the first (1883) to catheterize the ureters under the electric light. He introduced a small incandescent lamp on a long fine stem into the fluid-distended bladder, and followed this by passing a speculum with a closed glass end. He could see the ureteric openings and passed a fine catheter outside the speculum into them. The catheterizing cystoscope was developed by Brenner, Tilden Brown, Nitze, Cooper and Albarran.
In 1895 Roentgen [4] published his discovery of X-rays. In the following year Dr. John MacIntyre [51, in the Glasgow Royal Infirmary, produced the first plate showing an X-ray shadow of a stone in the kidney, and this was removed by Mr. David Newman. This was the first connection between the X-rays and urology.
Progress in cystoscopy and in radiology of the urinary tract was at first slow.
Dr. Lester Leonard [6] in Philadelphia, and Dr. Thurstan Holland [7] in this country, did pioneer work in establishing radiology on a sound basis, and then followed ureterography (Tuffier, 1897, Fenwick, 1905) ; pyelography (Voeleker and Lichtenberg, 1906); cystography (Blum, 1920); urethrography (Cunningham, 1910) ; lateral radiogrophy (Knox and Thomson-Walker, 1923) ; intravenous pyelography (von Lichtenberg, 1929) . Estimation of the renal function by means of special tests was the third great step in diagnosis in urology. The first systematic work was published by Achard and Castaigne [81, and Guyon and Albarran [9] applied this to the comparative function of each kidney in 1897. An immense volume of valuable work followed, but only a few of the many tests have survived. Of these may be mentioned indigo-carmine (Voelcker and Joseph, 1903); phenolphthalein (Geraghty OCT.-UBOL. 1 and Rowntree, 1909), and the urea-concentration test of Maclean and Wesselow (1921), combined with blood-urea estimation.
These three lines of investigation-namely, cystoscopy, X-ray examination and the estimation of the renal function-form the basis on which modern work in urology is founded.
The disappearance of the exploratory operation.-One of the earliest and most sweeping changes that resulted from the use of these methods was the disappearance of the exploratory operation. Sometimes, however, even to-day we must resort to an open operation for the diagnosis of some symptom such as hmematuria. When such an operation discovers no cause for the symptom, gives no guarantee that it will not continue or recur, and is followed, as it may well be, by a period of anxiety, owing to the continuation of serious haemorrhage and the possibility of a secondary nephrectomy, one begins to realize that exploratory nephrotomy is an uncertainand sometimes a dangerous-method of diagnosis. Such operations were the common means of diagnosis before the development of our modern methods of investigation.
The able and lucid Hunterian Lectures delivered by Henry Morris [10], in 1898, are a mine of information in regard to the views and practice at that time.
In the figures which Morris gives there were 180 operations for kidney stone, and in forty-two cases no stone was found. Thus in 23 * 3% the exploratory operation was negative. And further, these operations for stone were only performed after the patients had suffered from symptoms for an average of 11 8 years. When we compare these figures with the certainty with which we now diagnose kidney stone before operation, the numbers of patients that are spared operation by cystoscopic manipulation, the early and accurate removal of stones and the resulting conservation of kidney tissue at the present day, we have some measure of the progress that has been made in renal surgery since these valuable statistics were published.
Exploration of the bladder by introducing the finger through a small suprapubic or perineal incision, or through the forcibly dilated female urethra, was a common method of examination before the cystoscope came into general use. As a means of diagnosis for any disease except stone and advanced growth, it was seriously inefficient. The uncertainty and the deplorable after-effects of these exploratory operations have vanished with the development of the cystoscope and the X-rays as methods of examination. And yet the surgeons who did not use the cystoscope clung to these methods. I quote from a comparison made by one of them: " It (the cystoscope) is an absolutely useless adjunct in diagnosis, for with the finger passed through the dilated urethra we can learn all that we want to know, and that too without submitting the patient to any more risk or unpleasantness than the endoscope."
I shall now discuss a few problems of interest in regard to the common diseases of the urinary tract.
Urinary infections.-Our views on spontaneous infection of the urinary tract other than tuberculosis and gonorrhcea have passed through various phases during the last thirty years. In the early phase the infection of each part of the urinary tract was regarded as a distinct entity. Pyelitis, cystitis, prostatitis, each had a separate and independent existence and each an appropriate treatment. Then came a phase of generalization, when the term " urinary infection " began to appear. Every infection was a " urinary infection." To speak of pyelitis or cystitis was old-fashioned. It was a period of vaccines and urinary antiseptics; local treatment was avoided. Lastly we have come to a view embodying both these phases. Spontaneous infection is an end-product, the bacteria being derived mostly from the bowel and its adnexa. In the acute stage the inflammation frequently affects the whole tract but some part bears the brunt of the infection. Instrumental interference in the acute stage, short of relieving retention of urine, is avoided and the treatment is soothing and general. Later the concentration on one focus becomes more pronounced as the infection becomes more chronic, and now instrumental examination and local treatment are invaluable.
I shall refer to one method of general treatment, namely, the intravenous administration of antiseptic drugs.
Urotropin has been used intravenously by Blanc Fllj and Cooke [121, and mercuric chloride has also-been injected, but the most important contribution to this subject was made by Dr.,Hugh Young [13] of Baltimore, who advocates intravenous administration of mercurochrome in urinary infections.
The limit to the use of antiseptic drugs ill this method is the effect on the renal epithelium. Young claims that mercurochrome has no injurious effect on the kidneys, but other observers do not entirely agree with this.
Braasch and Bumpus [14] found that in two out of 196 cases of urinary and other infections treated by this method the patients died from toxaemia. They considered the method effective in acute infections of the urinary tract but useless in chronic infection.
My own experience has been in a small number of cases. From these the following conclusions are drawn : I found that when the urinary organs were affected as a part of a general septiclemia, the intravenous injection by mercurochrome did not affect the course of the disease. In persistent pyelitis and pyelocystitis which resisted other methods no beneficial effect was observed.
When a septicaemia originating in the urinary organs had become established, an immediate improvement might be observed, but relapses took place and repetition of this treatment had less effect. When a persistent or recurrent toxaemia of serious degree had the kidney for its origin, intravenous injection of mercurochrome might produce a striking recovery where other methods had failed.
Intravenous antiseptic treatment must, I think, rank as an important method of treatment in serious cases of urinary infection, but with the recognition that there is an element of danger in its use.
Urinary tutberculosis.-The modern treatment of chronic renal tuberculosis is nephrectomy in all cases, provided that the second kidney is healthy and there is no definite contra-indication.
In the decade 1890-1900 the mortality of nephrectomy for tuberculosis of the kidney was 25 4% (S-chmieden) [15] . At that period no adequiate means of ascertaining the presence or condition of a second kidney was employed. As illustrating the modern results of this treatment I select figures from three different countries. The cases classed as improved were those in which the general health was good but there were still bladder symptoms.
This treatment, i.e., nephrectomy, rests on three postulates of the surgical pathology of chronic renal tuberculosis.
(1) Chronic tuberculosis of the kidney is a progressive disease. Having become established in the kidney, it extends until the organ is completely destroyed. In some cases (10%) a part of the kidney is destroyed and shut off from the rest of the urinary tract (closed renal tuberculosis). On this is based the practice that however small the focus of tubercle in the kidney, the organ should be removed.
(2) Chronic tuberculosis of the kidney in adults is unilateral in the early and bilateral in the late stage. Nephrectomy in the unilateral stage is the object of the modern treatment.
(3) Removal of the tuberculous kidney prevents, in most cases, the infection of the second kidney.
From the fact that the second kidney rarely (1P8% in my cases) becomes infected after nephrectomy and is frequently infected (50%) if nephreeeomy is not performed, it is supposed that the second kidney is infected from the first and not from the primary focus.
The results of treatment by nephrectomy have been satisfactory, as these large series of cases show, but the success of the treatment depends upon the stage at which it is applied. The later nephrectomy is delayed, the greater is the danger of infection of the second kidney.
Nephrectomy has been recommended in the late stage when the second kidney is known to be infected with tubercle but the results have been disastrous. Within a short time of the nephrectomy the mortality has been 75% (Ekehorn [191) , 70% (Israel [20]) and 81.2% (Braasch [21] ) in three series of cases.
Lately, the basis of these opinions has come under review and criticism. It is held that: (1) Renal tuberculosis, being a blood-borne disease, must be bilateral in all cases. This is an old and obvious argument. If, however, we apply this principle to renal tuberculosis, we must ,pply it to all blood-borne infections (staphylococcal infection by the Bacilli coLi, etc.), and to all bilateral organs, a proposition that does not bear careful examination.
(2) The absence of tubercle bacilli in the urine of a kidney is no proof that a tuberculous lesion does not exist. It is admitted that the proportion of cases in which the tubercle bacillus is found in the urine in proved tuberculous kidneys varies from 80 3% (Thomson-Walker) to 85% (Persson [221) and in the remaining 15 to 20% of cases no tubercle bacilli are found. The reasons for this I have discussed fully elsewhere. In these cases, however, other signs of tuberculosis of the kidney were present and led to a diagnosis.
(3) If tubercle bacilli are present in the urine of a kidney, a tuberculous lesion of that kidney exists.
(4) Tubercle bacilli are known to have been present in the urine of a kidney and to have disappeared without subsequent development of clinical signs of tuberculous disease.
These last two points are closely related and they open up a long vista of experimental work and clinical observation. On them is based the view that bilateral tuberculosis of the kidney is common, if not invariable, and that the lesion of the second kidney frequently heals.
The presence of tubercle bacilli in a clear urine has been widely accepted as an indication that the bacilli have passed through the kidney epithelium without producing a tuberculous lesion. The presence of albuminuria in such cases was accepted as an indication that a mild type of nephritis was present, but absence of tuberculous lesion post mortem was regarded as proof that no tuberculous lesion had existed (Foulerton and Hillier [23], Kielleuthner [24]). Experimental work by Medlar [25] indicated that serial sections of the kidneys were necessary in order to discover the tuberculous lesions, and these lesions were in process of healing.
Harris [251 recently stated that he found tuberculous bacilluria in 37% of adults suffering from bone and joint tuberculosis, and Nitch [27] has described a case in which tuberculous bacilluria was present for two and a half months; it then ceased and the patient was well eleven years later.
We find, however, that the proportion of cases of surgical tuberculosis of the kidney in which tuberculous disease of bones and joints is present, is small (6%, Braasch).
It is suggested that the lesions that accompany tuberculous bacilluria heal and do not progress to the destruction of the organ. It is remarkable, however, how I Areas of healed tubercle in kidney removed for acute h8ematogenous staphylococcal infection. rarely we find any evidence of healing by scarring, short of destruction of an entire segment or a whole kidney in the closed type.
I have described [181 such a case in which, in a kidney removed on account of acute staphylococcal infection, the apex of a pyramid was cupped and a healing tuberculous lesion was present, but such conditions are rarely discovered although careful search is made.
On reviewing the matter, it seems to me that the lesions produced in the experimental work, and the conditions observed by Harris in tuberculosis of bones and joints relate to a different type of tuberculous infection of the kidney from that we know as chronic renal tuberculosis or surgical tuberculosis, and are more nearly a-kin to the condition known as miliary tuberculosis, possibly a mild form of this type of renal tuberculosis.
How should we, in practical surgery, apply these rather startling statements that renal tuberculosis is usually bilateral, and that healing of the tuberculous lesion frequently occurs ? Are we to abandon early nephrectomy and wait to see if treatment with tuberculin, heliotherapy, and general hygiene will bring about a cure of chronic renal tuberculosis such as is claimed to occur in these recent articles ? I have seen many cases treated by these methods and, although temporary improvement has taken place, I have never seen a cure. Wildbolz found that of 316 patients treated by non-operative methods, only 20% were alive after five years.
Early nephrectomy as the treatment of surgical tuberculosis is, I believe, justified by the immediate and late results, and must still remain the treatment of choice.
Tuherculin, heliotherapy, the ultra-violet rays, and general hygiene are valuable as accessory methods.
Bladder growths.-In the bladder we have to deal with simple papillomata and with malignant growths. We recognize that papilloma of the bladder possesses a characteristic common with the malignant growths, namely, recurrence.
Recurrence after treatment is the most serious problem which we have to face both in simple and malignant growths of the bladder. An exact comparison of the results of the two methods in this respect is not easy to make, for we must remember that the more numerous the growths, the greater is the tendency to recurrence, and the multiple growths are those most frequently submitted to open operation.
Joly [31] says that the proportion of recurrences after cystoscopic diathermy in cases of single growth is slightly greater than that after excision.
Up to 1923 I had treated 119 cases in private practice by cystoscopic fulguration and I obtained the late results in 86. The growths persisted or recurred in 22 (25-5%) and there was freedom from recurrence in 64 (74 * 5 %). There were 143 cases of excision of papilloma by open operation with a mortality of 3 45 %. I traced 108 cases and of these there was no recurrence in 71 (65-74 %), and recurrence in 37 (34'25 %). Thus, in my cases, which included multiple as well as single growths, the recurrence was greater after open operation.
As cases treated by cystoscopic fulguration have accumulated, I have noticed that recurrence of the papilloma round the internal meatus became more frequent and this is now a common form of recurrence in these cases. It is due either to implantation of fragments by the cystoscope or to injury at the neck of the bladder diminishing resistance to the growth of fragments brought by the urine. Thorough Further articles appeared on this subject in 1898 (Lichtenstern) and 1900 (Wendel), and in 1912 Lauenberger [33] published 18 cases of bladder growth in workers handling aniline dyes at Basle. This observer found that during forty years (1861 to 1900) before the development of the aniline chemical industry in Basle, 6 cases of tumour of the bladder were examined at the surgical clinic in that city. During ten years (1901 to 1910), after the establishment of the chemical industry, 16 cases of growths of the bladder were seen, 10 of which occurred in aniline workers and 2 in dyers. The products that are suspected to be deleterious are all amino compounds and enter the body by various routes, aniline, which is volatile, by the respiratory organs, others by the alimentary canal, the skin, and mucous membranes. Large quantities of these products are found in the urine of the workers. MacAlpine [34] in 1929 stated that during the past ten years 6 in 91 cases of papilloma of the bladder that he had seen occurred in workers in aniline factories and he had seen the records of 9 other cases. which have occurred in dye workers in Manchester since 1920.
Since the publication of Lauenberger's article I have systematically questioned all my patients who suffered from papilloma of the bladder as to any connection with the manufacture or handling of dyes, but have failed to elicit the conmnection in a single case. It is obvious that only a small proportion of the patients suffering from papilloma of the bladder have any connection with the handling of dyes, but that other irritating chemical bodies may be admitted to the body and have a similar effect is more than likely. It seems to me that a full chemical analysis of the urine in all cases of papilloma of the urinary tract might form the startingpoint for further work on this important subject.
Recurrence in malignant growths.-The treatment of cboice for malignant growth is resection of the bladder wall, and in late cases total cystectomy has been practised. I will begin by giving the statistics of partial cystectomy or resection of the bladder in my cases up to 1923: Partial cystectomy, 126 I noted the reason of the inoperability in 76 cases. It was as follows: Extent alone, 52; extent and sepsis, 8; extent and position, 9; extent and general condition, 5; general condition, 2. The factor of extent was present in all but two. This means that the patient was not seen early enough to give him a 66 * 6% chance of cure by operation. Macdonald [36] puts the proportion of inoperable cases even higher. In 120 cases there were 85 inoperable and 35 operable.
How can this proportion of inoperable cases be reduced ? There are two possible lines of advance. Firstly, more extensive operation than resection of the bladder might be undertaken; secondly, an earlier diagnosis and resort to operation might be made. I need not discuss radiation, for the reports on this method, together with my own experience, do not hold out any prospect of cure.
Recently, total cystectomy has been reconsidered in advanced cases. Successful cases, in respect to survival from the operation, are now frequently reported (Wade, Chute, Federoff, Huyntschak, Papin, Beer and others), and prove that total cystectomy can be performed and the patient survive, although the authors have still some doubt as to the safest method of performing the operation. Of the late results, however, we have only a few records, and until we have more convincing proof that the operation promises a reasonable prospect of permanent cure, it must still be considered too severe to be undertaken merely in order to prolong life for a few months or to ameliorate the symptoms.
The second method of reducing the 24% of inoperable cases is earlier diagnosis and resort to operation. This can only be brought about by education of the general practitioner in the early diagnosis of these diseases and in the results that can be obtained by early operation.
Urinary obstruction.-The two common forms of urinary obstruction are (1) stricture and (2) enlargement of the prostate gland.
Stricture.-An examination of the number of cases of stricture of the urethra admitted to the wards of St. Peter's Hospital shows that there has been a progressive fall in the numbers during the last thirty years. In 1901 there were 137 cases of stricture admitted, 78 of which underwent internal urethrotomy, and 11 external urethrotomy. In 1931 there were 32 cases of stricture admitted; in 18 of these internal urethrotomy, and in five, external urethrotomy was performed. This does not show the total number of stricture cases treated at the hospital-for the great majority of strictures are treated in the out-patient department and are not admitted to the wards of the hospital-but it gives some idea of the proportion of serious cases of stricture requiring operation. During this period the number of cases of the other common form of urinary obstruction has increased. In 1901 there were 44 cases, and in 1902, 67 cases of prostatic obstruction admitted, whereas in 1931, 166 cases of prostatic obstruction were treated in the wards of the hospital. During these thirty years the total number of patients admitted to the hospital each year remained practically the same, namely, 490 in 1901 and 483 in 1931, with an average for the thirty years of 494 per annum. It is possible that with the increased interest in prostatic surgery the prostatic cases may have displaced the urethral cases. But making allowance for this tendency, there is evidence that the number of cases of stricture requiring operation and the severity of the operations required have diminished during that period. One may regard this as the result of increased efficiency in the early treatment of stricture, and also to the more efficient public service for the treatment of venereal disease throughout the country.
Enlarged prostate.-It is now thirty-one years sinQe Freyer [37] began the energetic campaign that changed the treatment for enlarged prostate from catheterlife to prostatectomy.
The operation has had a fair trial during those thirty-one years, and in my Lettsomian Lectures for 1930 [38] I collected 6,750 cases of suprapubic prostatectomy for simple enlargement of the prostate, performed under various conditions by many surgeons in this country. The average mortality in these cases was 11b8%. Considering the serious nature of the disease and the age at which it occurs, this mortality of the operation appears to me to be a reasonable one. On examining the figures more carefully, however, we find that the average mortality of prostatectomy in general hospitals is 19 * 5% ; in a special hospital 9 * 9% ; and in private practice 5 55%. Cabot states that the mortality in hospitals in America -varies from 8 to 20%, and in Germany is 25%.
There will always, I think, be a greater mortality in this type of operation in public hospitals than in private hospitals or nursing homes. I have discussed this question fully elsewhere, and have ascribed the difference chiefly to the difficulties under which the general hospitals work in regard to constant changes of the resident staff and nurses in charge of these cases, as compared with the more specialized andpermanent staff available in a special hospital or private nursing home. The difficulty is partly surmounted by providing special departments in the general hospitals. But even here there is the serious disadvantage that the changes in the resident and nursing staff must fall into line with those in the rest of the hospital.
Another point may, however, be raised. Is the operation as at present practised capable of modification to suit the conditions of a general hospital, without reducing the efficiency of the operation? This is not an easy question to answer at the the present time. As a matter of fact, there is considerable variation in the method of prostatectomy and the after-treatment as practised at the present time. Some surgeons practise the open method, others the simpler blind method ; some practise a single-stage operation and others a two-stage prostatectomy.
One change, which would avoid the complicated after-treatment that is often a difficulty in general hospitals, would be the complete closure of the bladder after the operation. Unfortunately, the dangers attending this procedure at present outweigh those of the post-operation bladder drainage.
Non-operative methods-So far I have considered only open operation. While no one experienced in urology can doubt the necessity for removing the prostate when residual urine has definitely begun to collect, but there are cases in which the symptoms are moderate, residual urine is absent, or only present in very small amount, and the prostate shows little change. Here the necessity for operation is not immediately urgent. In these cases other methods than open operation are often tried and they merit careful consideration.
The following are the more common of these methods: (1) Physical methods.
(2) Radiation. (3) Intra-urethral operations at the bladder neck.
(1) Physical methods.-A group of methods may be collected under this term.
No permanent organic change in the structure of the gland can be expected from their use. They include massage of the prostate from the rectum, the occasional passage of metal instruments along the urethra, medical diathermy, and electrical currents. These will frequently give relief of symptoms in cases in which there is no definite enlargement of the prostate and no residual urine. Many of these cases, however, may obtain relief, without these more elaborate methods, from the correction of hyperacidity of the urine, or of a persistent phosphaturia or dietetic errors, when this is combined with a soothing mixture and an assurance that no serious disease is present.
When these methods are to be used a -careful selection of cases is necessary. I have seen a case of cancer of the prostate treated for two years by massage, and another of stone in the bladder treated by electrical currents passed through the prostate. I would suggest, therefore, that while relief of symptoms may be obtained in the proper cases by such treatment, its adoption should be conditional on a complete examination by some one competent to make what is often a difficult diagnosis.
(2) Radiation.-Radiation has a very definite field of usefulness in cancer of the prostate, which I have discussed elsewhere [35] . In simple enlargements of the prostate the r6le of this method of treatment is not so certain.
In the group of cases to which I have referred above, in which operation is not urgent and the patient is in no surgical danger, it is natural to look for some line of treatment that might delay, or possibly arrest, the progress of the enlargement. Further, there are patients with enlarged prostate and residual urine who, for one reason or another, cannot face a serious operation.
For the application of radium to the prostate an operation is necessary; some form of prostatectomy would be preferable to the uncertanity of radium, but deep X-ray therapy in skilled hands and with proper supervision is a safe method. Is it, in simple enlargement, an effective one ? In the few early cases that I have seen treated by this method the symptoms improved in some, and in others were unaffected. I have removed the prostate at a later stage in a number of cases, without finding serious difficulty in the enucleation. I have notes of eight advanced cases of simple enlargement of the prostate with residual urine, treated by deep X-ray therapy. Several of the patients noted an improvement in the symptoms and one patient on catheter life was able temporarily to give up his catheter, but in none of the cases could I find a real diminution in the size of the prostate or the quantity of residual urine and in none of them was there permanent benefit.
(3) Intra-urethral and intravesical operations.-These include the punch operation of Young and the Luys' operation of " forage " of the prostate and various modifications of these methods.
These operations have for their object the removal of portions of the intravesical obstruction, or the formation of a " gutter" in this projection. Unless we are to limit them to a small group of cases, we must hold the view that the obstruction in enlargement of the prostate gland is entirely due to the intravesical portion of the enlarged gland; I see in the medical papers that a prominent surgeon has recently committed himself to this view. It was held bv McGill in 1887 and it took some years to discover that in only a small percentage of cases (under 20%) was the prostatic obstruction relieved by the removal of the intravesical projection.
This was the reason for the failure of McGill's operation which led to indirect methods, such as castration, being tried. Belfield, Fuller, Kummel and finally Freyer, recognized the importance of the extravesical obstruction and the operation of prostatectomy, as now practised, was developed to meet this fact.
That the functional results of the removal of the extravesical, as well as the intravesical, enlargement of the prostate have justified this view, no one experienced in urology can deny.
It will be unfortunate if we go back, even temporarily, to the beliefs and disasters of forty-five years ago.
